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Introduction
There is an ongoing discussion whether business cycles influence rates of entry into entrepreneurship. Beyond the question of how to interpret the venturing of a business at certain points of a cycle, it is clear that if entries into entrepreneurship prevail during upswings they unfold pro-cyclical effects while higher entries into self-employment during recessions would point to a countercyclical effect.
2 Both types of reasons could but must not relate to different types of new businesses and might have consequences for the further development of the economy. As it is indistinct from a theoretical point of view which of the different effects on new business formation will prevail, an empirical analysis is required.
1 Recent contributions include Congregado, Golpe and Parker (2012) , Koellinger and Thurik (2012) and Parker, Congregado and Golpe (2012) . See also Blanchflower (2000) for an earlier approach.
This contribution analyzes the effect of macro-level factors on transition rates into self-employment for Germany. We combine data on new business formation -the gross inflow into self-employment -as measure for entrepreneurship with the relevant macro-economic variables for a 15 year period. Our analysis is, to the best of our knowledge, the first of its kind for Germany. By focusing on the relationship between GDP growth, unemployment, interest-rates and transitions into self-employment over the business cycle, this paper investigates whether macro-economic conditions influence entry rates into entrepreneurship. As we investigate the effect on gross entry this analysis differs from most previous work in this field, which usually uses net entry as dependent variable.
Our analysis shows that between 1996 and 2010 unemployment rates in Germany positively influenced entry rates into self-employment.
We also reveal that the cyclical component of real GDP has a rather negative effect on entrepreneurial entry rates. Interestingly, when we further disentangle periods of relatively low and relatively high unemployment, we find an asymmetric relationship that points to a "low unemployment retain effect." This means that the relationship between unemployment and the level of new business formation is only statistically significant when unemployment levels are below the trend.
The remainder of the paper is organized as follows. In Section 2 we present our research questions in greater detail and discuss how the development of GDP and unemployment may influence entrepreneurial entry. In this section, we also debate why gross entry should be preferred to net entry in this kind of analysis. We then describe in Section 3 the datasets used for our analysis. Section 4 is devoted to the econometric approach and the presentation of the results including robustness checks. Section 5 relates our findings to previous approaches and discusses the limitations, Section 6 concludes.
Why the business cycle is related to new business formation

Theoretical considerations
Empirical research shows that nascent entrepreneurs may start their own businesses for very different motivations. 3 Reasons influencing decisions at the individual level could, among others, be the macroeconomic environment like the general business climate, the level of unemployment, or the number of job opportunities. From the overall economic perspective it becomes then also important to understand to what extent these macroeconomic factors do influence entry rates into entrepreneurship. More specifically, it is crucial to know from a policy perspective whether entry rates vary pro-or counter-cyclically.
There are basically three macroeconomic forces that may influence entry rates into entrepreneurship. Starting with the GDP, it is plausible to expect that start-up rates may increase during GDP growth periods because of a positive environment for investments, such as growing demand and widespread optimism about the future development. In line with this reasoning, fewer individuals may then be willing to enter selfemployment during recession periods when future developments appear relatively uncertain and investments are perceived as risky (Rampini, 2004) . In a similar vein, Barlevy (2007) argues that entrepreneurs may tend to introduce radical innovations during growth periods, thereby causing acceleration effects as such innovations that eventually lead to further innovative activities and entrepreneurial opportunities could induce strong increases in GDP. 4 These claims are often associated with the "opportunity pull" argument and should lead to pro-cyclical effects of economic growth on entrepreneurial activities.
However, GDP development may also unfold differing forces. Caballero and Hammour (1994) argue that entrepreneurs will enter markets when they are better able to exploit new technologies and displace incumbents, and that such exploitation takes place during recessions. Also Francois and Lloyd-Ellis (2003) argue that entrepreneurs enter markets with innovative products when labor and production costs are low, i.e. during recessions or when unemployment is high. They will in particular enter during such times when they are able to store their innovations and sell them later when demand is high during the next boom period. Thus, with respect to GDP there might be different forces at work which may unfold either pro-or countercyclical effects, very much depending on which effect prevails.
The second macro-economic factor potentially unfolding dynamics on entrepreneurial entries is the level of unemployment and of alternative employment opportunities. Following occupational choice models (see e.g., Davidsson, 2004; Parker, 2009) , people may switch from employment or unemployment into self-employment if starting an own business appears to be more rewarding than the status-quo. If the levels of unemployment benefits are low or short termed, the occupational choice approach suggests that transitions into selfemployment may occur more often during periods when the level of unemployment is relatively high. Accordingly, the level of start-ups may be relatively low in periods when more employment opportunities are available and the level of unemployment is relatively low. The influence of the unemployment level on entrepreneurial entries is connected with the "recession-push" argument and should lead to counter-cyclical effects of unemployment levels.
Interestingly, Roman, Congregado and Millán (2013) Although there are a number of reasons to assume that the business cycle affects the level of new business formation, there may also be a causal relationship in the opposite direction, i.e. that start-ups have also an effect on the business cycle. While an effect of demand or unemployment on the level of new business formation may occur with a considerable time lag, one may also expect that new business formation is a leading time series if start-ups influence the business cycle. Koellinger and Thurik (2012) found first evidence for such an effect. We restrict our analysis, however, on effects of the business cycle on new business formation.
a widespread expectation that firms set up out of need are smaller, with fewer employees, and affect growth less than firms founded for opportunity reasons (see e.g. Hessels et al., 2008) . However, as our theoretical considerations clarify, there is no deterministic relationship between specific points of the business cycle and the quality of entrepreneurial entries.
Previous empirical research
The net outcome of these contradicting effects of demand, Tervo (2006) and Tervo and Niittykangas (1994) , and for Italy by Foti and Vivarelli (1994) . The latter observation is in line with Blanchflower (2000) , who analyzes this relationship for The most recent known analysis is by Blanchflower (2000) , who studies all OECD countries, including Germany, with data ending in 1996. The analysis of Román, Congregado and Millán (2013)  First, as the number of entries and exits quite often are of about equal size, changes in the stock of self-employment largely conceal changes in the gross flows. Because gross entries show greater variation over time than the respective net-changes in the stock of existing businesses, we expect to identify the relationship in a more direct way than it would be the case for net-entry.
 Second, the macroeconomic factors that influence exits out of selfemployment may be quite different from the determinants of entry (see e.g. Caballero and Hammour, 1994) . Analyzing net-entry may, thus, confound these two groups of determinants such that the factors that drive entry and exit cannot be clearly distinguished from one another.
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 Third, analyzing the gross influx of business founders into selfemployment may provide better information about the dynamics of the economy. In this context it is often argued that increased entrepreneurial activities in the sense of more new businesses may considerably stimulate economic performance (van Stel, Carree and Thurik, 2005) ; either because entrepreneurs enter markets with new products or production processes (see Acs and Audretsch, 2003) , individuals entering self-employment in Germany, and does (because of the small number of observations) not present any specific results for the country.
because they create new jobs, or because they contribute to increased productivity by contesting established market positions (see Nickell, 1996) . Since there are few indications of important positive effects of business closures on growth, an analysis of gross entry appears to be particularly interesting.
Therefore, overall we argue that information on gross entry is a superior measure for the relationship between macroeconomic fluctuations and the decision to become self-employed. The main advantages of this source are the timely recording of the data, the monthly availability, and the fact that solo-entrepreneurs are also included, i.e. those who start with no employees. This data source has, however, several disadvantages, as well. First, while soloentrepreneurs are included in this source, it does not provide any further information on business characteristics. We do neither know whether the firm is run by the entrepreneur alone or whether further individuals are employed, nor in which sector the business is started.
Second, there are a considerable number of cases where a notification is made but no business is founded, leading to an overestimation of entries (Brüderl, Preisendoerfer and Ziegler, 2009 ). Third, start-ups by freelancers and in the liberal trades are not covered as they are not required to register.
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In total, however, there is evidence that the number of start-ups is rather overestimated in this source (Fritsch, et al., 2002) .
The second data source that we use is the German Micro-Census, 9 an annual representative survey containing socio-economic information about approximately 820,000 individuals living in 380,000 households.
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Our analysis draws on 14 waves of the Micro-Census, starting with 1996, when the sample introduced a question for business founders.
The classification of individuals as self-employed in the Micro-Census is based on a survey question about the employment status of the respondent. Self-employment as an employment status applies to those individuals who own a business, including self-employed craftsmen as well as freelancers and self-employed persons in the liberal trades. We identify business founders by using the responses to the question about when they have started their present employment or self-employment.
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Those who became self-employed in the time period between the last and the present survey are classified as business founders.
Furthermore, it is also possible for the complete observation period to 8 See Oberlander (2004) . There are no statistics on start-ups by these groups.
9 Data access was provided on-site at the Federal Statistical Office in Erfurt.
10 The Micro-Census was started in 1957 as an annual survey of private households and persons in West Germany and was expanded to include East German states in 1991. The aim of this study is to collect nationally representative micro-data about the population structure, economic and social situation of individuals and households.
11 The corresponding question in the Micro-Census was introduced in 1996.
identify in which quarter of the year the start-up took place (for more details on this data source, see Statistisches Bundesamt, 2009 Moreover, the statistics do not capture those business founders who entered and exited self-employment between two waves (Fritsch, Kritikos and Rusakova, 2012) . Despite these shortcomings, the MicroCensus can be regarded as an appropriate data source for the analysis of self-employment in Germany.
As a consequence of the differences between the two sources with regard to data gathering, they report quite different numbers of startups. Despite these differences in absolute number, they show, however, rather similar trends over time, particularly since 2003 (as we will show Section 3.2). We are, thus, able to use the two data sets for mutual robustness checks of our results when analyzing the influence of various macroeconomic variables on start-up activities in Germany. 
Descriptives and correlation analysis of measured start-up activity
We begin our empirical analysis with an overview of the observed startup activities, unemployment, and the development of GDP over the observation period. According to the Micro-Census, there were more 
Empirical results
Econometric approach
Given that the information on business registrations for the 16 German (Breitung, 2000) reveals that our dependent variable, the number of business registrations per economically active population, is stationary when this dummy variable is included.
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All of the explanatory variables are also stationary. These variables are included with a time lag of one period in order to avoid endogeneity problems. 16 We thereby follow a common 14 Using other plausible values of the HP filter parameter does not lead to any fundamental changes of the results. 15 This corresponds well to the observation made for a number of countries that the levels of new business formation, at a national and at a regional level, tends to persist over longer periods of time. For analyses at a national level see Congregado, Golpe and Parker (2012) and Parker, Congregado and Golpe (2012) . Investigations at the regional level include Andersson and Koster (2011), Fotopoulos (2013) and Fritsch and Wyrwich (2014) . 16 Other authors address endogeneity arising from simultaneity between entrepreneurship and economic output by using vector autoregressive models (VAR) approach in the literature to avoid simultaneity issues (Aschoff and Schmidt, 2008; Bania, et al., 2007; Åstebro, et al., 2013; Buch, et al., 2013) . The fixed effects method is applied in order to control for all timeinvariant region-specific effects.
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The results for the business registration data are reported in Table 2 .
In the second estimation, we use the quarterly data on business formations reported by the Micro-Census. Unfortunately, quarterly GDP data is only available for Germany as a whole and not for individual Table 3 .
Estimation results and robustness checks
The main aim of our analysis is to empirically investigate whether various macro-economic variables influence the number of ventured businesses and entries into self-employment. Tables 2, 3 and 4 contain (Koellinger and Thurik (2012) and Plehn-Dujowich (2012)). Unfortunately, our main data source (business registrations) has too few observations for panel-VAR models.
Instrumental variables are applied in this broader context by Glaeser et al. (2012) and Acs et al. (2012) . However, their instrumental variables cannot be applied in our setting. As we could not identify a compelling instrument for unemployment, the cyclical component of GDP, or GDP growth for our regional setting, we chose the method of lagging. However, our secondary data source (entry into self-employment from the Micro-Census) has a time dimension which is sufficiently long for VAR models. We present the results of our VAR and a panel-VAR estimation in section 4.2.
the estimation results of our empirical analysis. We begin with the analysis of the data on business registrations. Based on this statistic, With respect to GDP, we find no effect of GDP growth on the level of business registrations (columns I, III, V and VII of Table 2 ). However, we find that for German data there is a significant negative coefficient for the effect of the cyclical component of real GDP in the previous year (t-1; columns II and IV). The negative sign of the coefficient indicates that better than average economic conditions lead to lower numbers of business registrations per economically active population and vice versa. As for the unemployment rate, no statistically significant effect is found for the HP filtered GDP of the penultimate year (t-2; columns VI and VIII). The interest rate for enterprises and self-employed persons is not statistically significant in any specification when the business register data are used.
These observations clearly suggest that in Germany the level of unemployment as well as its deviation from the long term trend have a stimulating effect on the formation of new businesses. The observation that the deviation of GDP from the trend has a negative influence on start-up rates corresponds to the effect of unemployment on entrepreneurial entries if periods of high unemployment and recession should correspond in time. Overall, the first part of our analysis indicates that, new business formation is counter-cyclical. The second data source the Micro-Census, presents quarterly data on entries into self-employment. The regression results confirm our previous finding with respect to the influence of unemployment levels on start-up behaviour. We again observe a significantly positive coefficient indicating that high (low) levels of unemployment should have a stimulating (weakening) effect on entries into self-employment (Table 3 -I) . Specifically, a ten percent increase in the unemployment rate leads to an almost seven percent increase in entries into selfemployment in the following period. According to the coefficients for the different lags of the unemployment rate, this effect appears to be Q1 1997 -Q1 2009 ); ***, **, *: statistically significant at 1%, 5% and 10%, respectively; seasonal dummy variables are always jointly significant at the one percent level; coefficients from individual estimations (not jointly estimated); number of observations in regression with negative deviations from trend only = 96.
largest during the first four quarters and remains significantly positive up to six quarters. In the following quarter the coefficient is no longer significant. The cyclical component of the unemployment rate shows a similar pattern (Table 3 -II) . The positive coefficients for the first quarters imply that more people decide to start their own business when the unemployment rate is above its long-term trend, fewer people do so when the unemployment rate is below its long-term trend. In this analysis, information on GDP cannot be included since the quarterly information is not available at the Länder-level. Interestingly enough, when using the data on the Micro-Census the effect of the interest rate in the regression results presented in Table 3 is statistically significant with a negative sign. This indicates that higher interest rates lead to lower levels of new business creation and vice versa, as expected.
In a next step, we test whether the effects of unemployment and interest rates on the level of entries into self-employment are symmetric or whether there are different intensities in recessions and in boom periods. Therefore, we regress entries into self-employment separately on positive and negative deviations of the unemployment rate from its trend. 18 We find that negative deviations have a statistically significant positive effect on the level of new business formation (Table 3-III) while unemployment rates above the long-term trend have no statistically significant effect.
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The statistically significant positive effect of negative deviations of the unemployment rate from its trend implies lower levels of new business formation at times when the unemployment rate is below 'normal.' This means that employment opportunities lead to reduced start-up activities while unemployment above the trend does not induce significantly more start-ups above 'normal.' Notes: Fixed effects estimations with 192 observations.***, **, *: statistically significant at 1%, 5%, 10%, respectively; standard errors in parentheses.
In order to further test the robustness of our results beyond the analysis with two completely different data sets we run one further type of regression where we include two variables that control for determinants of entry other than unemployment. The first variable, the self-employment rate, reflects the entrepreneurship capital or the entrepreneurial 'culture' in a region (Audretsch and Keilbach, 2004; Fritsch and Wyrwich, 2014) . This variable accounts for the observation that there is a pronounced tendency of a long term stability of relatively high or relatively low regional levels of new business formation. The second variable, patent intensity, is the number of patent applications over active population, and represents the generation of knowledge that may constitute a basis for opportunity start-ups. As patent intensity turns out to be non-stationary and may result in spurious regression, we used the stationary first log differences. The results (Table 4) partly confirm earlier analyses that found a considerable effect of regional R&D and of the level of new business formation in previous years (Fritsch and Wyrwich, 2014) . More importantly, the results of the robustness checks show that all variables that have been statistically significant in the baseline models, i.e. the unemployment rate and its cyclical component, the cyclical component real GDP remain statistically significant with the same signs as in the baseline model.
As described in Section 4.1, we started our econometric approach by using lagged variables in order to avoid any simultaneity issues. The vector-autoregressive model (VAR), as alternative method to solve the endogeneity problem, cannot reasonably be applied to the business registrations as the number of observations is too small. However, our second data source, entries into self-employment from the MicroCensus, is available for a larger number of observations. Thus, to further test the robustness of our results presented in Table 3 , we apply models where all variables are treated as endogenous, i.e. the current level of each variable (in our case entries into self-employment, unemployment rates and interest rates) is explained by its own past and by past observations of the other variables in the system. Similar to Koellinger and Thurik (2012) , we aggregate observations across the four German regions, i.e. we work with time series for Germany as a whole, and estimate a VAR for the period from the 3 rd quarter of 1997 to the 1 st quarter of 2009. The estimation presented in Table 5 corresponds to the estimation in Table 3 -I. The optimal lag length in both VAR models as suggested by the Hannan-Quinn (1979) and Schwarz (1978) information criteria is one period.
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The results fully support our previous findings. The coefficient of the unemployment rates in Table 5 -I is almost the same as in Table 3-I and   20 A VAR model of the order 1 has the following form x t = a 1 x t-1 + ε t where x t is the vector of endogenous variables (entries into self-employment, unemployment rate and interest rates), and a 1 represents the vector of coefficients. The number of lags included in the system is 1.
suggests a positive effect of the unemployment rate on entry into selfemployment. Also interest rates unfold the same significant effect on entries into self-employment. Table 5 : Vector Autoregressive Model, using aggregated data on quarterly entries into self-employment, the unemployment rate and interest rates based on the micro-census
Notes: Three variable VAR model using aggregated seasonally adjusted data; T=49 (Q1 1997 -Q1 2009); ***, ** statistically significant at 1%, 5% and 10%, respectively, VAR (1), as suggested by the Hannan-Quinn and Schwa information criteria.
In a next step we estimate a panel-VAR with regional fixed-effects that has the advantage to account for unobserved region specific heterogeneity. 21 For comparability reasons we use the same lag specification as for VAR with aggregated data.
Again, the results support our initial findings. Table 6 -I shows that the unemployment rates have a significantly positive and the interest rates a significantly negative effect on entries into self-employment.
Overall, the VAR and the panel-VAR estimation support the use of lagged explanatory variables to solve possible endogeneity problems, as the results are quite similar. 21 For the panel-VAR estimation in Stata, we use the pvar.ado file created by Inessa Love (Love and Zicchino, 2006 (1) Unemployment rates positively influence entrepreneurial entry rates measured either in terms of new business formation or in terms of entry into self-employment, indicating that unemployment has a countercyclical influence on entrepreneurial entries.
(2) The relationship between the unemployment rate and the entry into self-employment is asymmetric in the sense that below average unemployment leads to significantly lower levels of entries into selfemployment while unemployment above the trend does at least not induce significantly more start-ups above normal, pointing to a certain asymmetry which we term "low unemployment retain effect."
(3) GDP development has a counter-cyclical influence on business formation as well.
(4) When using quarterly data, there is a statistically significant negative relationship between the interest rate and the entry into selfemployment. Earle and Sakova (2000) and Román, Congregado and Millán (2013) focus on the question of whether those firms starting without any employees exhibit different cyclical behavior than firms that start with employees. However, looking at the characteristics of firms at the time of the establishment without a further analysis of start-up performance over the first two or three years may lead to false conclusions. We know from previous panel data analyses in Germany that a certain share of individuals starting as solo-entrepreneurs create further jobs after the venturing of the business, many in the first year (see Fritsch, Kritikos and Rusakova, 2012) , even if they come out of unemployment Fritsch, 2013) . For this reason, it is plausible to assume that it is not only the business cycle affecting new business formation but also that increased start-up activity may feed-back to the macro-economic level by stimulating economic development (see Koellinger and Thurik, 2012) . Hence, an empirical analysis should account for both directions of causality. Since the effect of new business formation on development takes up to ten years to unfold (Fritsch, 2013) , longer time-series of data than we have currently available are needed to fully capture such effects.
23 That the regional environment may play an important role is suggested by Román, Congregado and Millán (2013) , who find that there are interaction effects between certain socio-demographic characteristics and the macro-economic variables that influence transitions into self-employment during different periods of the business cycle. Important control variables at the macro-level that should be included in future research are employment protection measures, indicators for entrepreneurship policy, and employment incentives.
Conclusion
We analyze to what extent variables representing the business cycleparticularly GDP, unemployment, and interest rates -affect gross entry into entrepreneurship in Germany. Our results show that the rate of unemployment exhibits a significant counter-cyclical influence on entry rates into entrepreneurship. This effect is asymmetric in the sense that unemployment rates below the longer-term trend lead to lower levels of new business formation while unemployment above the trend has no significant "push" effect. We conclude that this indicates a "low unemployment retain effect." We also find a counter-cyclical effect for deviations of GDP from its trend. Accordingly, people are induced to become self-employed during recessions whereas there are lower levels of new business formation when the level of GDP is above the trend. As such the growth rate of real GDP has no statistically significant effect on gross entry. In the same direction, we also find a negative relationship between the interest rate and the entry into selfemployment.
Thus, all our findings point to counter-cyclical effects of macroeconomic variables on new business formation, providing evidence that entrepreneurs are not only important for an economy because they introduce new products to the markets, contest established market positions and create jobs, but because they also may play a role as stabilizers throughout the business cycle. Notes: Fixed effects estimations for 16 German Länder with annual data, 208 observations; ***, **, *: statistically significant at 1%, 5%, 10%, respectively; standard errors in parentheses; Fixed effects are always jointly significant at the one percent level. Log ir t-1 -0.66*** 0.12 Log ir t-1 -0.80*** 0.11 Log ir t-1 -0.61*** 0.14 Log ur t-9 -0.50*** 0.15 0.49 HP log ur t-9 -1.13*** 0.18 0.56 HP log ur <0 t-9 -1.03*** 0.25 0.66
Log ir t-1 -0.73*** 0.11 Log ir t-1 -0.78*** 0.10 Log ir t-1 -0.63*** 0.14 Log ur t-10 -0.63*** 0.14 0.51 HP log ur t-10 -1.16*** 0.18 0.57 HP log ur <0 t-10 -1.23*** 0.24 0.7
Log ir t-1 -0.72*** 0.11 Log ir t-1 -0.72*** 0.10 Log ir t-1 -0.66*** 0.13
Notes: Quarterly fixed effects estimation with seasonal dummy variables; regions North, South, East, West; T=49 (Q1 1997 -Q1 2009); ***, **, *: statistically significant at 1%, 5%, 10%, respectively ;seasonal dummy variables are always jointly significant at the one percent level; coefficients from individual estimations (not jointly estimated); number of observations in third regression = 96. Notes: Fixed effects estimations with 192 observations.***, **, *: statistically significant at 1%, 5%, 10%, respectively; standard errors in parentheses.
